Invasive meningococcal disease (IMD) has a relatively low incidence in Australia, however remains a serious public health issue, with a case fatality rate of approximately 10% despite antimicrobial treatment. IMD is particularly seen in young children, but can affect all age groups. The disease has non-specific early symptoms, rapid clinical progression mainly manifesting as septicaemia and/or meningitis, and has the potential for long term sequelae in the survivors, including skin scarring, amputation, deafness and seizures. There are 13 serogroups, although most invasive infections worldwide are caused by serogroups A, B, C, W, and Y, with some recent outbreaks in Africa caused by serogroup X. The prevalent circulating serogroups can undergo dynamic shifts, generating dramatic changes in IMD epidemiology. Such serogroup shifts have important ramifications for vaccination programs and constant surveillance is crucial.
The National Neisseria Network (NNN) established the Australian Meningococcal Surveillance Program (AMSP) in 1994, after a number of serogroup C (MenC) outbreaks in the early 1990s highlighted the need for ongoing coordinated surveillance. The NNN consists of a network of reference laboratories in each state and territory that collaborate to provide a national laboratory-based program for the examination of N. meningitidis from cases of invasive meningococcal disease (IMD) 1 . There has been a steady increase in the rate of IMD since the record low of 0.6 cases per 100 000 in 2013 to 1.0 cases per 100 000 seen in 2016, which can be attributed to a significant increase in MenW and MenY cases. Initially, the increase in MenW cases was seen in Victoria, with MenW representing in 2013 only 4% of cases to 30% of their cases in 2015. The majority of these strains when molecularly typed were determined to be the fine type MenW:P1.5,2:F1-1: ST11, a hypervirulent lineage shown by WGS to be related to the MenW ST11 strains from the United Kingdom and South America and genetically distant from the MenW strains involved in the Hajj outbreak 11 . In 2016 MenW became the predominant serogroup in Australia with 109 cases (43.2% of the IMD notifications to the NNDSS) (see Figure 2) . Of further concern, is the rise of penicillin resistance (0.5-1 mg/L ) seen in these MenW:P1.5,2:F1-1: ST11 isolates. Work done in Western Australia demonstrated that the penA_253 allele has a major role in the increasing penicillin resistance and this has also been seen in Europe 13 . Currently penicillin is the standard recommended empiric treatment in IMD 14 even though in 2015 before the large increase in MenW, 86% IMD isolates showed a decreased susceptibility to penicillin so continued surveillance and clinical evaluation is required 15 . These empiric treatment guidelines are currently being re-evaluated.
Traditionally in Australia, MenB occurrence has exhibited a bimodal age distribution, with most infections in the 0-4 and 15-24 year-old age groups. While MenW cases are also seen in these age groups, there have been a higher proportion of cases seen in those aged 45 and greater. Of note in the MenW infections, is the number of atypical clinical presentations (around 20%) seen. These include septic arthritis, pneumonia, epiglottitis and gastrointestinal symptoms 16 . Higher case fatality rates have also been reported.
There has also been an increase in serogroup Y (MenY) cases around Australia, the majority of which are genotype Y:P1.5-1,10-1: F4-1:ST-23. These have occurred across a range of age groups whereas in the past MenY IMD was more usually confined to persons over 50 years It is clear that due to the ever-changing epidemiology seen in Australia and worldwide, it is essential to continue the enhanced . Data extracted from the National Notifiable Diseases Surveillance System on 14 August 2017. 'Other' includes where meningococcal isolates could not be identified ('not groupable'), other isolates not grouped and where serogroup was not known. *The rate for 2017 YTD has been annualised.
